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The pnssent invention reSates to a glees sufteblo 
for use In the cores of optical fibres dspec^tyftw 
use se cons glasses in the production of step- 
Inc£ax high numerical aperture (NAJ opticsJ fibres, 
mesa eap&ctelry by the double crucible process 
Tho prgssns invention farther relates to methods 
of making such eompositiene end to optical fibres 
containing them* 

High WA optical fibres are parttaulariy useful for 
short optical fibre links (eg. of length loss than 1 
Ism] where efficient power launching ia of 
constdarafcrfe Importance, Among such short llnte 
am dosa Links between computers and ancillary 
equipment and also links in telephone exchanges. 

En order to feclltertE coupling to other system 
components such fibres m^y be required to have 
large eore diameters of for example 178 urn &nd r 
moreover, to have an eccepfteblB lev el of loss. As 
tfis optical fibres are principally Intended to be 
utilised over relatively abort Ifnfca losses of up to 
10 dBflcm or fn come cases more fe-a- up to 1B or 
20 dHflcm) are acceptable, although ft te dearly 
durable to reduce she toss as much as possible 
wothln nha constraints. 

Th© numerical aperture ctf a fibre Is theoretically 
equal to 

where n, ia the refrsctfve indest of the core and n& 
is the refractive Intfax of tree cteddtng. The amount 
of Hghft coupled Into an optical fibre, other things 
being squat Is usually proportional to the product 
of the square of the numerical aperture and me 
crosa-aeotionai area of the fibre care. 

In our European patent application GDI Hi 1 OA. 
we described, inter oJfo, core glasses suitable tor 
use In optics I fibres which had refractive indices 
In the range from 1.540 to 1,610>were not subject 
to devitrification or phase separation, end which 
contained the five components Ha^O (soda or 
eodlum ozddo). BjAi (boric orade), BoO (baria or 
barium oxide), ScOa (e^lca or silicon dWde), and 
GeOa (gsrmanZa or germs raum <£o5tkte| and only 
small amounts of other components* Both barium 
orfda and germanSum dlonide am highly 
rofracahfQ components m sodium borosJITcste 
glasses, i-e. their presence raises the refractive 
Index of the glass- in order to minimise loss In the 
evemuai fibre, It whs necessary to use 
intermediate reducing conditions In ^ a the 
production of these glasses, these conditions 
corresponding to a partial pressure of oxygen of 
about atmospheres, ft/lore oxidising 

conditions than this led to increased lose through 
absorption by transition ms2al impurities such ss 
copper while more reducing conditions (e*g. 
c ar respo nding to a p&fiej ouygen pressure of 
It" 13 atmospheres) led to a very nigh scatter loss 
from unbottm causes. 

The Wa 3 0: 6\A) molar ratio In these glasses was 
high (substendally In aseess of 2:1). 



The Ufia of tft^s glasses to produce flbrsa by 
the double arudbVa process was also described.. 

In European patent application A— 000282, » 
glesa compdalnifl Na^O, Ba0 3 BaO {or CaO) and 

s * SSOb, but not ZrO* la disclosed* The composition 
•of the glass Is, such that ft ts not subject to 
de^uiftoToro or phase saparaticm during optical 
fibre production. A method of preparing the glass 
Is also disclosed which comprises the steps of 

to preparing a malt (Inc&udfng about 0.1 mote per 
cent of AlaOfl as a redox bufTerSng o»c£e> and 
bubbling a mixture of carbon monoxide and 
carbon dioxide! through the molten glass. 
The use Of ZrG* (zircon let or zirconium dioxide) 

ts as a highly refractive component In vitreous silica 
tor optics!! fibres Is known from our U tC patent 

1 383 093. 

ftf YostiiyaggwHr Y fofre, T Itajma and T 
Wshnmoto, J Won-CryetaJUne Solfcda, 40, 4B&— 487 
& (1960) reffors to I the use/atone or Tn combi nation, 
of a range of oxides in sodium boroelllcata 
gOaesra tor optical fibres. These oxides ere MgO, 
CaO. 5rO, BaOrtZnO, AI^O* UhP* TiOa, GeO a and 
ZrO a . Wo preference among these oxides Is stated 
23 end detsfted composrtionB are not specified. 

In Cherrfeal Abstract Mo. 93:2GS1 18J (1390) and 
Japanese unexamined patent application 
SO 60040 there are described sodium boroaiMcate 
glasses containing barium oxide end zirconium 
30 dioxide but these have very high barium oxide ' 
contents and very high refracSve indexes ranging 
from 1«B9 to 1,£S. The same document also 
4 disci oaes glasses contennoig substantial 
quantities of further components in combination 
33 and not in combination with BaO and ZrQg. 
Oxfdas whose uses are suggested end 
exemplifled are U z O, KgO, RbsO, Cs^a ftflgO, CaO r 
SrO r ZnO r AI^O, U ft O^ TTOb, and GeO^ 
In US patent 4265 667 (equivalent to Fnsmch 
<Q publlshed patent spechicatSon 2 481 ZE1) there 
are described various stable sodium boroslllcate 
glasses containing BaO end ZrO*. These have 
vary high BaO fxartorfts, have J^ecbve indexes in 
excess cff^Jffi^ and cojitatn further components, 
for example L^aO, RbsO, Ce^O f MgO f CaO, 
SrO, ZnO, AlaOe, La^O^ TK^ and GeOa- 
rn French S patent application 2 438 OlS 
, (equSvaiant to! UK patent application 2 034 300) 
* there are disposed' sodium borosfllcate gtassBs 
«° containing BaO and ZrOs which have refrsttiwe 
indexes of leas th«m 1.540. There rs additionally a 
disclosure of e|g*ass of refractive index exceedrng 
1.61 similar to those described in Chemical 
Abstracts ftjo, 93: 209 IIBj and already referred 
& to. In the said French patent application, the use is 
suggested and exemplified also of funher com- 
ponents in combination witti and net in cornbf na- 
tion wfth BaO and ZrO a . Such components are 
UftOr CCj,0. CeaO, TIbO, MflO, CaO, ZrcO, PbO, ZnO, 
so AtfV and TiOs- The main concern of the French 
patent application is the producoon of dadoing 
glasses where water resistance* la a prime 
consideration. 1 
The present Invention Is based on our 
*ff surprising dfocovery that satisfactory glassao 
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having refracflye tncSewss In the range I^W » 
1.610 (but having advantages over ©to simitar 
glasoee of fiuropean ps»Ri 0018110^ ce* te 
njedtseed by the use es cornponents of W%P, 
BaQa, BoO. aOar and 2r0 2 wftlh only manor 
quantities of other comporrante, the components 
being used in proponfons quite ^saSmJlsr from 
tha glasses of tha atoresald pdoir est on BflO «nd 
ao r containing sodium boroantoate glasses. 
Rom the aforesaid prior art on BaO- end ZrQr 
containing sodium boraHffcate glasses ft cojafl 
not neve bean predicted matins glasses provided 
by trio present Invention would be satisfactory, 
since It la weH known In thfe fteid Shut substantial 
variations of composition from known setfe- 
fectory compositions can affect stabUtey of a glass 
and the optical tosses \n tha ffJass. (I n thfe respect, 
and genoraBv. h may bs noted that glasses which 
are apparently stahla but have ©cmpositKWls _ 
close to unstable ones, frequently yield fibres 

having high loss). — - - - - • 

The presant Invention provides a glass suitable 
for use In the core of en optical fibre and having i a 
oompoa&lon such tfcat it «a nc * JfX* to 
dovrtltfrbrntton or phase ^amtion, wlr^ gjass 
0) hea a refractive index in the range from 

1J5$a to 1.610 and 
(10 comprises the five components Na&O, B^Oa, 
BaO- stQ» and a highly refractR* component 
other than BaO and not mors than 5 weight 
par cant of any further components taken 
together relative to the said five components 
' tafcen together, the proportion of BaO being 
In the ranga from 2 to 12 moEs per cant 
relative to the said five components taken 
together and the pro portion oS STO& bring S n 
the range from 40 to 63 mole per cent 
relative to the ©aid five components taken 
together, 
chsratiarisad in that 

G) the ssfd highly refrectfva compensrtS 19 ZrO* 
En a proportion lying hi me range from 1-5 to 16 
moi» par cant relative to the said five con^anente 
taken together, the proportion of SlOa fflfid Zrpa 
taken together bsrng not marts than 65 mole per 
cent relative to the said five components taten 
•together, and 

(u) the NsftO:BsOo molar ratio n in the range 
from 1.1:1 to 1.6:1- 

An advantage of these glasses over me 
aforesaid glasses of Europsan patent application 
001 Bit OA is that they do not display scatter leas 
whan highly reduced- This pairrtrta rha beat 
possible suppression of absorption loss due to 
transition metal Ions such es copper by a con- 
venient process. 

A further advantage 1e ttetfthe amount of ZrOs 
required to achieve a given refractive mdJaaialsse 
man the amount of GaD* so that the purity 
speeTfftetiOft for the ZrOn need not be so stringent 
for e given n^arnum proscribed tavel of inter- 
faring impurities. There are additionally ovarall 
coat a ova mages to the use of ZrO B of the requisite 
purity In the requisite quantWes. Cost advantages 



so 



so 



as 



era especially important for taiga diameter cores 
because of the amount rff material mwalved* 

The glaccso aecortflng to the present Cnvemten 
are genoralry more viscous when morten than the 
aforesaid gli^eea of European parent application 
001811 OA, which offers tatereatfng new 
possibilities. Cn particular, h ontea a way of 
avoiding or reducing the problem thut can be 
ancoimteFed with these prior art glasses, namely 
the exceesivery rapid puffing of core 
compered vrith tha ciedding glass m the double 

CTUCOble pracsae* 

On tne various cornpoemonal features off the 
glass according to the present invention further 
observations may be made as follows, without 
eapHc'rt comparison wrfth tfie prior arc 

The limit of 5 weight per cent on further 
corrujjonsntc-lreflects the laot that (apart from 
possibly ratio* buffering agents) other 
components cen usueMy b» avoided, Thialo good 
because, firstly, the use of numerous components- 
raises the possTefiv expansive question of the 
purity epeciflcaeon *iHh eech one and, secondly it 
BlmplifieB production of tha gloss. Apart from 
redo* binTenng agante, a minor component 
which we presently think may prove attracove Is 
AloOg,pertia?iaataBBvel of 1 tD3weflflrtt percent 
The lowsr! llrnSt qn una proportion of 2rO a 
ensures that at toaat a part of the retractive Index 
Increase is Sua to sarcoma. With BaO alone, It is 
difficult to achieve refractive Indices much in 
excess of without the glass becoming 
' unstable. However, oven with the use of SO* a* 
mo^ar proportion In excess of 15 per cent tends to 
load to instability {albeit for a much higher 
refractive index*. 

The ranga for molar ratio Nu^BaQ* Is 
BBBecSaUy suteblo In achBevlng a good balance 
bSSSn class etabitSty (favoured by NaaO) and 
fjbr^forrruns perfnrmertce in the (toubte cructble 
process {favoured by BcPJ- 

pTGSsrab^the proportion of 2rO fl lnthe present 
Invantcon is |Tn the range from 3 to 10 mole per 
cent. Preferably, the proportion of BaO la In tfta 
range from ■£ to 10 mole per cent. 

The moles; ratio Na^B^A, i 8 preferably In the 
range M0 to 1-S0, especNly from 1.10 to 1*40. 

Tha present invention affords glasses with 
especially good viscosity properties for the range 
of refractive tade* 1550 to 1.530. 

Preferably the proportion of Na*0 lies in the 
range from 15 to 25 mola per cent and that of BjAa 
lies in the range from 10 to 20 mole par cant, both 
proportions! bemg relative to the five components 
(Na^O, BflO^ 8aO, SiO* and ZrOJ taken together. 
Preferably, the proportion of S$0« and ZrOataCoan 
togethiar Is et least 50 mole per com relative to the 
said ©ve crimpnnarrts taken tOQsmsr. and more 
prefBrably ot 65 mole par cent. 

kwffl E»&p^atBd that tte glass aooordlngto 
the preasnt Invention csn be formed m any 
appro priato manner, and thstfbrmatton as a mart 
which can be suhsesjuentiy converted to a solid 
glass far stomas la especially cotwenrerrt. 



! 
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The present hrvention further provides a 
method of preparing flk* 3 provided by the 
Invention which comprises the steps of 

ta> preparing a molt inducing from 0,01 to 1 
weight per cant of e redox buffering agent orof 
one or more redox buffering o pants taten 
together relative to lha eaJd five components 
taken together, and 
(b) passing cartoon monoxide through the matt- 
We find arsenic tri oxide, As*Oi, to be a con- 
venient redox buffering agent, but other oxides, 
for example antimony oxide (SbaOt), can also be 
used- Prafanabfyt the amount employed flea in the 
range Q.06 to 0-2 weight per cent The function of 
those agerrta is described En generaf terms jn 
European petent application 001 81 10A end In UK 
patent i 507711 referred to therein. 

In general melt corn portion and final glass 
composition ere practically the same, end any 
deviations can be allowed for after aJmpte trial 
and emir. We have observed minor devfatjono 
due to reduction of AsgOa to volatile As during 
step (b). 

Carbon monoxide is conveniently used m the 
form of a mixture with carbon dioxide, said 
mixture however preferably not containing lew 
than 10 per cent by volume of carbon monoxide 

Depending on the transition metal corrtarnin- 
ante in the malt a may be desirable to pass 
oxygen through the malt (efthsr pure or in 
admixture with otter oases)_pr1or to step (b> ; 



10 



75 



30 



The present Invention aiao provides an optical 
fibre comprising a core comprising the glass 
provided by the present tavention end a dadoing 
comprising a sodium boroslllcaxe glass of lower 
refractive Index* , ^ . 

The sodium borosUlcHfe* glass used for the 
cladding may Include components other than 
NaaOr BAr and SiO* Preferably, only small 
quantities of such further components are used* 
a« A1aO« at a level of 1—2 mole per cent relative 
to Na<A BaO», S\O v and AJ a O* taken together may 
afford advantages of duraWlfty and water 
resistance. Preferably, the glass m in a highly 
reduced state. ! 

Preferred fibres in accordance with the present 
invention are made by the double crucible 
process* Convenient large core high MA fibres in 
accordance with the present invention hove a 
core diameter In the range from 90 to 220 urn. The 
outer diameter of the cladding Ts normally at least 
26 urn greater than the core diameter and is 
conveniently imthe range from 115 p to 270 um. 

The present i invention will now be furtner 
Illustrated by means of Examples 1 to 12 and 
comparative Examples CI to C5 (not in accord- 
ance with the frrventlon)- 

Each of these Examples and Comparative 
Examples illustrates a core glass mate rial, (or en 
attempted oorelglasa material). The composftJcns 
and observed properties are given In Tables 1 and 
Z respectively. 



4S 



PAGE 9/58* RCVD AT 3/14/2005 12:52:39 PM [Eastern Standard Time] 1 SVR:USPT0-EFXRF-1/2 ■ DNIS:8729306 1 CSID:631 549 0404 1 DURATION (mm-ss):18-36 



03/14/2005 13:01 FAX 631 549 0404 



STRIKER & STRIKER 



-> US PTO 



(2)010/014 



0 081 028 

TABLE T 
Gloss Bompo^tSons 



Example _ 






Mole paicentagee 






No. 


NfeO 




BaO 






1 


20 


14JB 




2 


59L5 


2 


20 


14w5 




3.5 


56 


3 


2D 


14.5 


4 


9 


5&5 


4 


20 


14S 


4 


10 


51.6 


5 


20 


14.5 


4 


12.5 


49 


a 


20 


14.5 


4 


16 


46,6 


ci 


20 


• 1*5 


4 


19 


45^ 


cz 


2D 


14J5 


4 


17,6 


44 


ca 


20 


IS 


4 


17.5 


42.6 




20 


18 




8 


50 


B 


20 


19 


4 


15 


43 


9 


t9 


15 




3' 


65 


10 


1© 


15 


B 


.5.19 


52.94 


11 


19 


IB 


S 


7 


51 


12 


19 


15 


8 


10 


48 




NfeO 


B a Q 3 


BaO 


1 

G«0* 


SIO, 


C4 


2D 




. 11.7 


T z 


49 


C5 


20 


&3 


11.7 


2S 


35 




* 












* 











^ 
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TABLE 2 
Glass properties 



Example 
No. 


p In 
g cm" 1 


am 


n D 


Tfl 

m<c 


QP 
in-C 


StaWfity 


1 


2.73 


81.9 


1.5438 


570 . 


635 


YB8 


2 


2.75 


81 




574 


540 


Yes 


a 


2.79 


743 


1,5577 


587 


960 


Y W 


4 


2J83 


76.8 


1.S815 


582 


670 


Yea 


5 


234 


75J& 


1.5815 


592 


BB3 


Yes 


B 


2-99 


72.5 


1.6028 


616 


872 


Yw 


CI 


_ 


_ 





— 


_ 


No 


C2 












No 


C3 












No 


7 


2JB6 


88.6 


1.5750 


575 


845 


Yes 


a 


2L97 


823 


1.8017 




658 


Yes 


9 


230 


81-1 


1.5815 


578 


820 


Yes 


10 


2*4 


79.7 


15714 


$75 


845 


Ye* 


11 


-2.98 


82.05 


1.8784 


595" 


648 


Yea 


12 




7S.T 


1.5938 


593 


643 


Yes 


C* 


a.11 




1.3688 


523 


685 

i 


Yes 


GE 


~ 034 




1J5918 


$05 


546 


Yog 



p-denetty, o-linear confident of expansion, r^-reWivs Index (NaD fine), Tg=gia*9 ternpereture, 
SP^teiatometric softening point 

The preparative .procedure far Examples 1 to 1 2 
and Comparative Example* CI to C3,waa ee 
follows: Ilia starting materia la ware hlgh-purtry 
NHfiCOv r4a e B 4 0* BaCO*, ZiO* SIO e , and AaA 
powders* The powders were mixed tog other in 
the proportions appropriate to the desired glass 
cam position, the A^O, being used at a level of 
0.1 weight per cent relative to the other 
components taken together- The mixture was 
then introduced gradually into a silica cruci ble at 

1100°C where it matted. The malt was left to react 
for a further hour or so end the temperature was 

rated to 1160 to 120QTC and pure dry carbon 

dioxide wss passed over the top of the melt at 2 

Dtre/mfn this flow being maintained to the end of 

the preparation. Gases were bubbled through the 

mart In the following, order: pure dry carbon 

dioxide for 2 hours; pure dry oxygen for 1 hour; 

and a mtxtue of 16 volume per cent carbon 

monoxide and 82 volume per cent carbon dioxide 

•far 11 hours, tn each ease the flow rate was 

500 rol/mhu Bubbling was then olseentiriued tthe 



flow of carbon dioxide ever the melt being 
maintained) and the matt was heated to 125CTC 
for 18 hours to remove bubbles. The melt was 
than cooled to 850— 900°C and the glass was 
removed aa rods and stored. 

The preparative procedure for Comparative 
Examples C4 and C6 was In accordance with the 
Invention ofi European patent application 
001 311 OA and' m particular the glass was In an 
intermediate redox state (corresponding to a 
partial oxygon pleasure of about 10/"* atmo- 
spheres) achieved wfth the use of ours dry carbon 
dioxide Instead of the carbon niorioxjde/csrbon 
dioxide mbdure (which latter corresporrfedto a 
partial oxygen pressure of about 10 atmo- 
spheres). ^ _ i« 
The three eerie* of Examples 1 to 8, 7to 8, and 9 
to 12 nsspecovely show how. rf the molar pro- 
portions of Ne*a BsQ*, and BaO 
refractive index vsriaa as one changes tiie relative 
amounta of ZrO a and SIO* consctuhng the 
balance of the composition. 
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The glass of Example 12 was found to corrode 
the silica cnidbte Tn which it wsa being me&ed, 
but thiB problem ia ore which may be overcome 
by the use of an ahBrnative material lot tfie 
Crucibte. 

Comparative Ejcampfea CI to C3 niuatrate tfie 
mstabatty Waa to GryoSQliiesftion) that ercsss tor 
high ZfOa ^nosmrations- Cornparafive Examples 
C4 and C5 Illustrate the lower glass and softening 
temperatures land hence vtsooattJea) the prior 
art gissEBs In flccanSaneo with European patent 
application QOWioA. 

from bjJsbbbs &i accordance with the present 
Invention, fibres wef© prepared having core 
diameters erf 175 &im end outer sledding dia- 
mewa of 20O pm. The dadoing glasses were 
prepared writh tha uaa of AaeQa efi a redox 
btrffenng agent and with the use of a carbon 
rnonosdda/carbon dionkie mfrture to achieve a 
highly reduced state- 

An optical fibre was prepared torn the glass or 
EKampte 2 by the double crudbte process. The 
drawing fl.a. nossle) tampsraiuro uma ^prox- 
imately 850*C The cladding fllaaa had the 
compoalaon 20 moia % We*0, 173 mole % B2O* 
SI mole % SlOa, end 1.6 mole St Alrf^ and had a 
retentive Index n D of 1.51S5L The rairrwrfcsl 
aperture of the fibre was 0-32 end the- fibre had a 
loss of 73 da/tarn at 850 nm_ 



An optical 1&re waa prepared eJeo from tha 
glass of Eaxampte 7. The drawing temperature waa 
In thie caso about 900 < C^aoauee of the hagher 
vlacoefty of the gJasa* Tha cladding glaaa had the 
com portion 20 mole % fl^esA 17 -$ mole % BaO* 
SB mote % S(0^-2 mole % CW©0/ and 15 mole % 
Al a oi and a refractive Indwt of 1.5183. Tha 
numerical aperture was Oifll, and the fibre had a 
lose ez 850 nm of 10& dS/km. 

1. A glass suitable tor usa In the core of en 
optical fQjra and having a compoattlon euoh that It 
la not subject m devitrification or phase 
separation, which glaaa 

(Q has a refractive Index tn the range from 1-640 
to 1.810 and 

(II) camprtGes the five components NogQ, B^O* 
BaO, SJO* and a highly refractive component 
other than BaO and not more than 6 weight par 
cant of any farther components taken together 
relative Co the said five components tafean 
together, the proportion of BaO being in tha range 
from 2 to 12 mole per cent relative to tha said ffya 
components taken together and ttra proportion of 
SiOa being in the range from 40 to 63 mole per 
cent relative to tha said Ave componarrtB tBfren 
together, 

characterised Tn that _ _ 

rj) tha esid MgWy refractive component jsZrO* 
in a proportion lying in the range from 1.5 to IB 
mole pgr cam relative to the^d ffvaoinip^nejrw 
tafcen together, the proportion of 5SQ a anfl^ru* 
taisn together being not mora than 65 mote par 



cant relative tn the aaid five compenorrts taten 
togeaher, and | 

(n) tha Wa=O:Bri0» meter ratio is In aha range 
from 1.1:1 to 1 1.6:1 - _ 

2. A s3hbs according to cfiaim 1 wherein the 
proportion of ZTOa la In th© range from 3 to ID 
mole par cent. . . . 

3. A glass according to cleJm 1 or claim Z, 
wherein tha proportion of BaO Is to the rang® 

jo from A to 10 1 moia per cant. 

4. A glass according to any preceding claim, 
wherein the molar ratio NeaO:S a 0 9 to In the range 
from 1.10 to 1.40, 

5. A gSsas according to any precedlnff claim, 
is wherein me proportion of rMa z O Is In she ranga 

from 15 to 25 mole per cent reSative to the said 
five cornponants taken together. 

& A glass according to any preoedliPiB claim, 
wherein the proportion of B*Oa ia in the range 
a> from 10 to 20 mole per cent relative to the said 
five components Baton together. 

7. A giaae according to any paeoadlng dalnv 
wherein the proportion of SIO* and ZrO* taton 
together & in the range from 50 to 03 mole par 
23 cant relafiva to the ^ld five components taken 
together. 

S. A glaaa according to claim 7, wherein tha 
proportion of S3Qs and 2rO a taton toaesher is !h 
«ca range from 65 to 65 mole per cent reletfve to 
,so the aaid flvsj componerrts tafean together. 

9. A glass! according to any preceding claim 
vtrhlch hae at reiretarve Indsw Tn fihe range from 
1.650 to 1^90. 

10. A glass according to any preceding claim 
as which la in a Wghty reduced state. 

11. A mrthed of praperf rtg a g'aas according to 
any preceding delm which cnmpriaes the steps of 

(a) preparing a melt Including from 0.01 to 1 
weight per cent of a redox buffering agent or off 
co one or more redo* buffering ©gents teSen 
togstiier rc&tive to the said five components 
t&ten together, and 
Co) paasfng carbon monoaddath rough the melt. 

12. A metiiod according to claim 11, wherem 
43 the redox buffering egent ia Aeta- 
ta. A method according to da3m 1 1 or claim 12, 

wherein the : meh of (a) mctudas from 0.05 to 0.2 
weight per cent of a redox buffering egent. 
14v A method According to any of deSms 11 to 
so 13, wherein stap (b) fs parferrnsd wrth a mixture 
of carbon monoxide and carbon dlmdde contain- 
Cng at leassjlO mole par cent of the former. 

16. A method according to any of claims 11 to 
14, wherain cocypen is passed through the melt 
56 between slap (a) and step (b). 

16. An opticas fibre which corn prises a core 
comprising a glass according to any off claims 1 to 
1 0 or prepared according to any of claims 1 1 to 16 
and a sodium borosllfcat© daddlno glass. 
co 17. An optical fibre Becoming to claim 16, 
wherein thai core diameter is In the range from 60 
to 220 ton- 1 

ia An optical fibre eccorcSrtg to claim IB or 
claim 1T,wrUch haaa CosealflBO nm of not mora 
aa than 20 dBftm. 
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19l An optica) fibre according tn dalm 1 a which 
has a Iocs at 880 nm of nol mom then ISdB/krn. 



1, Zur Veiwendung Im Kern amer opoachen 
Facer geelgnetea Glee mlt bow eokshen Zua~ 
VTuneitGotzun^ daB ea koine Entgtaeung oder 
PtiQoentrfirtnung erfeidet, welches Osa 

ffi amen Brechunoelndex lm Baraich von 1.6*0 
bis 1,010 hat und ^ „ 

[U] die funf Baaaandtdle NasO> BA. BaO, SIQj 
und einen hochgradlg brechendert Bestandteil 
au&er BaO und nloht mehr ats fTiseesarnt 5 
Gew-% h^endweJehar werterer Bestaruiteile, 
bszogen avf die Gesamtrnenge dar funf Besmnd- 
teilOp aufWotet, wobef der BaO-Anteil lm Beretch 
von 2 bis 12 Ntol-%, txeogen auf die GoBamthwt 
dar fflnf Boats ndtBH^ Uegt und dor SiCVAnteK lm 
Berelch von 40 bta 83 Mof-%, pezogen auf die 
Geaamthelt dar fQnf Befitandtefle Uegt. 
dadureh BafcBnnzelchnou defi 
<l) der hochrjrsrjg brechende Bestandten ZrD* 
In e'mem Anted iet, der Im Berelch von 1.5 bfe15 
Mol-fc, bezocsn auf die Geaamtheit der funf 
Beatandteite, fiegt, wobel der AnteTI von 310a und 
ZrO* zusammen nlcht mehr ala 65 Mol-%, 
bezogen auf die Gesarntheft der fQnf BeatandteTle, 
(at und 

(HI das Na a O;8f H J0 i -MorverhflltniB im Berelch 
von 1,1:1 bia 1,5:1 1st. 

2. Glee nach Anspruch 1, worin der ZrQ^TAntafl 
lm Bereich von 3 ble 10 Moi-% Jat. 

3. Glaa nach Anspruch 1' odor Anspruch Z, 
worm de BaO-Antail im Berelch von 4 bia 10 

Mo^% 131. 

4. Glaa nach Iraandeirtern voretehenaen 
Anspruch, worm cfa» Mc+whShnte Na*0:ByO» 
lm Berelch von 1/10 hie 1,40 ret 

6. Glaa nach imendefnam vorstsnenden 
Anspruch, worm der Na^O-Artell Im Berelch von 
IS bta 25 Mol-%, beaoogen auf Ola Gaaamthert dar 
fOnT Bastanrjmlie, ist, 

0. Glaa nach rrgendelrram voretahandea 
Anepruchc wortn der B^VAmwl fm Berelch van 
1 0 bis 20 Mot-%, bezogsn auf die Gesarntheft dar 
funf BeatMidtEile, let 

7. Glaa nach injandeinem voratehendan 
Anapruch, wortn der Antefl von SIO* und ZrO, 
zusammen im Bareich von E0 Ws 66 Mol-%, 
bezoflenauf die Gessfntheft der funf Bestanettaiie, 
1st. 

a Glaa nach Anepruch 7. worfn der Anteil von 
StO* und ZrO a zuBammsn Im Baraich von 55 ms 
65 MoL-% r bazogen auf die Geoarrrthert dar tunf 
Bostandteile, ist 

9L Glaa nach irgendaaiam vorstehenden 
Anspruch. daa einen Brecrainflsindex Im Baraich 
von 1,560 bia 1.590 h«L ^ 

10. Glaa nach krjertdemern vorstananosn 
Anspruch, das In elnem hocharadtfl redu^arten 
Zustand \SL 

. 11. Vorfahren zum Keratolien elnea Glases nach 
Irgendalnem vorstehenden Anspnjnh* <*as die 
Schrttta dea 



e) HerstaUena auier Schmahe, die O^tl ble 1 
Gew-% einaa RadaxpunertniHate Oder elnea Oder 
mahrere Radoxubf fw 1 1 rfttal Inagesamt, bezogan 
auf die Geaarmmenge der fOnf Baatandtallo, 
a enthalt und 

b) Durchteftana von Kohtenmgnaarld dureh die 
Schmetze umfefiL 

12, Verfflhren nach Anapruch 11, wobel daa 
Bertapuffermtod A8fO a let- 
io ' 13. Variahran nach Anspruch 1 1 oder Anspnicfi 
12, woba die Schmelre von (a) 0,05 bfe 0^ 
Gew.% einaa RadoxpufFerrnlttela anthatL . 

14. Verfahren nach Iroendaniem der Anspruehe 
1 1 bfa 13, wobel dar Schrttt (b) mit elner MIschung 
15 vbn Kohlenmorioxid und Kohlendloxld durch- 
gefOhrt grfrd, die wenlHaterw 10 Mol-% dea 
entfaran enthBJt: 

is. Verfahren nach Irgandeinem dar An ^3 ruche 
11 bis 14, wobel rwlschen dam SchrTtt (a) und 
90 dem Schrttt (b)| Saueratoff dureh c3e Schmalza 
galBftet wlrd. 

16. Qyilacha Faaar, die einan Kom mtt elnem 
Gtas nach Irrjendainem der ArraprOcha 1 bio 10 

2s odar daa naoh Iraondelnam der AnaprOche 11 trie 
IB harsastalrt let, und ain NatnumboreTllkatQber* 
zueaniaB aulwelst 

17. OptfcchB traaer nach Anapruch 1&. worin der 
KamdurchmessBr lm Berelch von 50 bla 220 urn 

JO iat, 

■fa Opriachel Faaer nach Anapruch 18 odar 
Anspruch 17, daa einen Veriuat faeJ 860 rrm von 
nlcht mehr els 1 20 dBVhaL 
19. Optiache Fasar nach Anspruch 1 B, das einen 
ds Verkist be! 850, nm von nlcht mehr ala 15 dBVfcm 
hat 



40 1. Un verra adapts a la constitution du ooeur 
cTune fQ»e opttqua at avant una composuion telle 
qirll na soft pas aujet a dAvltrfftcattan ou sdparo- 
tSnn de phase, verra qui 
(I) a un tndice do refraction com one entre 1*540 

46 et l.eiO et 

00 contpmnd lea cinq camposants NSaU, a&ir 
Bap, SIO* et un cemposant a haut pouvolr 
reninflfint autre qua BaO at pas plus da 5% an 
poida da to us autrea compooants prts dans laur 

So ensemble retatlvemant oux cinq dha compoaanta 
pris dans lauri ensemble* Is proportion de BaO 
elarrt comprfss antra 2 et 12 moles % reiatrVe- 
mant aux cinq dits oompoaams prta dana leur 
ensemble et ta proportion de SIOs etarrt oomprta 

as erttra 40 at 83 molas % reJathremem aux conq mta 
composanta pris dans leur enaemblev 
caracoSrlse en ce que 

[T) ledtt compoaent rtautarnant refrfngant eat 
ZrO B dana unej proportion comprise erme 1.6 et 15 

so moles pour cent refatrvamant aux ring drta 
composanta prta dans leur ensemble, la pro- 
portion de STOa at ZrOa pris dans laur ense mble 
n'fcarrt paa pUia granae aue 65 molse pour cent 
reletivement aux dnq dhe composaxrtB prta dans 

es laur ensemble et 
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00 re rapport mo la I re NaaO;BaQa eat comprto 
antra 1,1:1 et 1,5:1, 

2- Un verre sefon In revandlcatloTi i r csrsctsrtse 
en ca qua la proportion de ZrOg oat comprise 
antra 3 A TO ma Tub pour writ ^ 

3* Un wre selon la revindication 1 ou 2, 
caraetridee on 00 que le BaO est compris antra 4 et 
10 moN pour cent. 

& Un verre salon Tune quetamqus das 
rev eruf cations prictoanfeo, ceractg ris6 an eo qua to 
le rapport moiafra Ne.CkBaO, est compris entre 
1,10 et 1,40. 

Un verre selon r'uno quelconque dea revin- 
dications precedents^, caracterfse en ce que la 
» proportion do Na^O est comprise entre IS et 25 76 
mo las pour cent- retativament aux dnq drte 
COmpOBBntB prlo done Seur ensemble. 

0. Un verre oalon Vuno qusJeqnque dee reven* 
dicsnons precedents*, carficterfse en 00 que la 
proportion do 8A eat comprise entre 10 et 20 so 
molea pour cent reJativemont 910c cinq drta 
corn po soma prla done leur ensemble. 

7. Un verre sefon I'une quelconque des reven- 
dleotiora precedantea. earacterifle en ca que (a 
proportion de SIQ, et 2rO a prfa dana Isur 
ensemble est comprise entre 60 et 83 moles pour 
cant retcrtNernent aux cfnq alts oomposants pris 
dans leur ensemble. 

& Un verre salon la revonojeation 7, caractirise 
en ce que ta proportion da SIO* at ZrC^ prfa &> 
ensemble oat comprise entre 56 et 68 males pour 
cent relatrvemerft aux dnq dtte corapoeantB prla 
dans leur ensemble. 
- & Un verre aalon Tune queJconqUa dea raven- 
dicatione precedentea, ayant un indlce da 35 
refrBction compns antra 1350 at 1,530. 

1 0* Un verre salon Tune quetconqua des revin- 
dications rjrncadentea, qui est dana un tot haute 
mam rtiduTt. 

11. Un» m strode de preparation (Tune vanre *° 
selon Tuna quelconque des revendications 
precadBntas qui com pre nd tea etapea sulvantas 
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(a) prapflration cfun bain delusion oomprertant 
antra 0411 a 1* an poMs 0140 a asm Jouant le role 
da tampon dans la raactfon d'oxydo-reductlon ou 
da Tun ou plusieura agents Jouant la rOfe da 
tampon dans la reaction d^oxydo-r£ductIon prla 
dans leur ensemble ralatrvamant aux dnq dits 
oomposants prfa dans leur ensemble, et 

tbi circulation de monoxyda de carbons au 
travsrs dudlt both da fusion. 

12. Una method© selon la revendjc&Gon ll r 
caractBTise en be qua I'agent jouant la role do 
tampon dans la reaction d'oxydo-reductlon eat 
AS 4 0,. ! 

13. Una rnetnode selon la revindication 11 ou 
-12, carastsrtsd en ce que Ja bain da fusion de (a) 
com pre nd da 0(j05 a H2 % en polds le I'agent 
jouant Je role 1 de tampon dans la reaction 
d'Dxydo-r6duction. 

14. Una methods udon ['una des revendlce- 
flora 11 S 13, csjracteriee en ce qua f'^tape (b) est 
resEsaa en udllajarrt un merartge da monoxyde de 
carbona at da dfoxyde de cartoons contenant au 
moma 10 moles % da monoxyde de carbons. 

16. Una methods sekin Pune quelconque das 
ravendrcsuons 11 a 14, caracterlse en ca qua de 
roxygene eat envoys a travera le bain on fusion 
entre retape (a) at I'etape (b). 

16. Una fibre opttque qui comprand un coeur 
contenant un verre, caracteriss per i'une quel" 
conqua dea revjenorcatona T a 10 ou prepare 
suEvsnt Tune quelconque des rayondl cations 11a 
16 et una Bnveloppe de verre an borosfficata de , 
sodium. | 

17. Une fibre optique salon la revendfcation 101 
caracEftrfea an ca que le cfiam&tre do cosur sat 
compris antra 90 et 220 urn. 

18. Una fibre optirrua salon la revertdteetion 16 
ou 17, caraafirlBB an ca qu'efio a das pertes a 890 
nm infertsures i 20 dBVkm. 

10. Una fibre optique selon la revondication IB* 
caractariaa an ce quette a dea penes a aso rtm 
9 a 15! dbVfcm. 



00 

! 

6B < 

l 

1 

«o 

66 
9 

1 
1 

! 

i 

PAGE 14/58 ■ RCVD AT 3/141200$ 12:52:39 PM [Eastern Standard Time] 1 SVR:USPT0£FXRF-1/2 1 DNIS:8729306 ■ CS!D:631 549 0404 * DURATION (mm-ss): 1 8-36 



